CFDEM® modelling of particle coating in a three-dimensional prismatic spouted bed by Pietsch, Swantje et al.
CFDEM® MODELLING OF PARTICLE COATING IN A THREE-DIMENSIONAL PRISMATIC SPOUTED BED 
 
Swantje Pietsch, Hamburg University of Technology; Institute of Solids Process Engineering and Particle 
Technology, Germany 
swantje.pietsch@tuhh.de 
Stefan Heinrich, Hamburg University of Technology; Institute of Solids Process Engineering and Particle 
Technology, Germany 
Katja Karpinski, Michael Schönherr, Frank Kleine-Jäger , BASF SE, 67056 Ludwigshafen, Germany 
 
 
Particles which are difficult to handle in fluidized beds, such as big and non-spherical or small and co-/adhesive 
ones, can be fluidized in spouted beds. Nowadays, spouted bed processes are used for e.g. drying, spray 
granulation, encapsulation, and coating. Enhanced heat and mass transfer and intensive particle circulation 
allow a homogeneous distribution of the coating suspension on the particles accompanied by reduced 
agglomeration tendency. In the considered prismatic spouted bed the fluidization gas enters the bed chamber 
through two adjustable inlet slots. The coating suspension is sprayed via a two-fluid-nozzle in bottom-spray 
configuration (figure 1).  
 
The simulation of the spouted bed process was performed by means of the open source software 
CFDEM® coupling-PUBLIC, which combines the CFD-tool OpenFOAM® with the DEM-package LIGGGHTS® 
(1). The simulation results were visualized in ParaView (figure 2). Required input parameters for simulation, as 
e.g. the restitution coefficient, friction coefficient and Young’s modulus, were approximated with several 
experimental set-ups. Additionally, experiments were performed for validation of simulation results. Different 
turbulence models were investigated. Regarding the coating process, a spray zone was implemented in the 
simulations, whereby a self-written post-processing tool allowed the calculation of residence times of single 
particles in the spray zone. With this information a deterministic and physics-based simulation of the particle 
growth kinetics (growth rate) is possible. With regard to a feasible simulation time, the simulations were 
parallelized and a coarse-grain approach was used in order to handle a high amount of particles. Simulation 
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Figure 1: Geometry of the considered three-dimensional prismatic spouted bed with its two adjustable air inlet 




Figure 2: CFDEM® simulation of instantaneous particle positions and particle velocity distribution. 
